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Aim: There is evidence that psychotic-like phenomena can be detected within the general population and that psychotic experiences lie on a continuum which also spans affective states. We aimed to investigate comparisons of a first episode psychosis group, an ‘at-risk mental state group’ and a help-seeking control group with non-patients to explore whether affective states lie on a continuum of psychosis. 
Method: Measures of psychotic-like experiences, social anxiety and depression were administered to 20 patients experiencing first episode psychosis (FEP), 113 patients experiencing an ‘at-risk’ mental state (ARMS), 28 patients who were help-seeking but not experiencing a FEP or ARMS (HSC) and 30 non-clinical participants (NC).
Results: For distress in relation to psychotic-like experiences, the FEP, ARMS and HSC groups scored significantly higher than the NC group for the perceptual abnormalities and non-bizarre ideas. In terms of severity of psychotic experiences, the FEP scored the highest, followed by the ARMS group, followed by the HSC and NC group. The clinical groups scored significantly higher for depression than the non-clinical group. Interestingly, only the FEP and the ARMS group scored significantly higher than non-patients for social anxiety. 
Conclusions: These findings suggest that a psychosis continuum exists, however this does not suggest that both psychosis and affective symptoms lie on the same continuum, rather it would appear that the presence of such affective states that may affect help-seeking behavior and clinical status. The implications of these findings for clinical practice are discussed.









There is strong evidence that psychotic-like phenomena can be detected within the general population (, ). Loewy, Johnson & Cannon () investigated the occurrence of attenuated psychotic symptoms in a college population and found that 93% of the sample endorsed at least one of the items relating to positive psychotic-like experiences, with only 35% reporting distress as a consequence. Around 25% of the sample the frequency of positive items required for a diagnosis of the prodromal syndrome but only 2% of the sample who endorsed these items found the experiences distressing. 
These kinds of findings have provoked widespread recognition that psychotic experiences lie on a continuum with normal experiences (, ). It has been argued that clinical definitions of psychosis may only apply to a minority on the continuum and that the lesser symptoms may be more appropriately thought of as possible risk factors for clinical psychosis (). It has also been argued that the presence of below threshold psychotic experiences may make people more vulnerable to developing a first episode of psychosis (FEP) at a later date  ADDIN EN.CITE (, ). 
Several continuum accounts of psychosis have been proposed. It has been argued that symptoms are points on a continuum of function, a view that may be applicable to the general population (, ). An alternative view suggests that a continuum exists, which spans both psychotic and affective states (, ). A study of patients in primary care () found that 1.2% of the sample of 790 patients had a history of broadly defined psychotic disorder; however, a number of people with no psychiatric history answered positively to some items assessing hallucinatory experiences and delusional beliefs. They also found that people with a psychotic diagnosis scored the highest on the questionnaire, followed by people in the sample who had a history of a mood disorder. The participants with the lowest scores were those with no psychiatric history at all (). These data suggest a continuum of psychosis that includes healthy individuals, those with mood disorders and those with psychotic symptoms. 
It is now recognised that depression is a very common experience in people experiencing first episodes of psychosis (FEPs) () and those with at-risk mental states (ARMS)  ADDIN EN.CITE (, ). Social phobia and social anxiety are also common in people with psychosis  ADDIN EN.CITE (, ) and in people experiencing ARMS (). Conversely, PLEs are sometimes reported by patients with affective and anxiety disorders (). Recently, it has been reported that psychotic-experiences occur in the context of affective dysregulation and that the persistence of psychotic experiences is linked with increased levels of depressive and hypomanic symptoms  ADDIN EN.CITE (). As such, it has been suggested that depression and anxiety should be considered as risk factors for the onset of psychosis  ADDIN EN.CITE ().
	Despite these findings, there is surprisingly little research examining co-morbid mental health difficulties such as anxiety and depression across the psychosis continuum. It is important to investigate this in order to determine whether the continuum spans both psychotic and affective states. The aim of the current study is to investigate this and compare psychopathology across the continuum of psychosis. We measured distress in relation to attenuated symptoms, depression and social anxiety. 




The main criteria for defining each of the four groups, was whether they were below criteria, met criteria or were above criteria for an ARMS. In order to ascertain whether a person meets the criteria for an ARMS, the person must meet both a frequency and severity threshold in relation to psychotic experiences. Thus, although some participants in the NC and HSC group scored as having experienced certain psychotic experiences, they did not meet the severity of frequency needed to be classed as experiencing an ARMS (see table 1 for descriptive statistics for CAARMS subscale scores for each group). All 3 help-seeking, clinical groups were identified by referral to the EDIE-2 trial () which aimed to evaluate cognitive therapy for people at risk of developing psychosis. 
Insert table 1 about here
NC group: Participants consisted of 30 undergraduate and postgraduate students who, on an online questionnaire, had endorsed schizotypal experiences at any level  ADDIN EN.CITE () were asked if they would like to take part in future research. They were then re-contacted to take part in the current study and if they consented, completed the measures. Help-seeking status was not ascertained; however no participants asked the investigator for help in relation to any experiences assessed. Their mean age was 22.8 years (SD = 3.7). The male to female ratio was 8:22.  
HSC group: Participants consisted of 28 help-seeking individuals with no history of psychosis who were referred to the EDIE-2 trial, but were assessed as being below the threshold for ARMS (which was determined utilising a standardised clinical interview, the CAARMS ()). Their mean age was 21.3 (SD = 3.4). The male to female ratio was 23:5. 
ARMS group: Participants consisted of 113 individuals with no history of psychosis who were referred to a randomized controlled trial of CBT for people at ultra-high risk of psychosis (the EDIE 2 trial) and met the CAARMS criteria for ARMS. Their mean age was 20.4 (standard deviation = 4.3) and the male to female ratio was 67:46. 
FEP group: Participants consisted of 20 help-seeking participants with no history of psychosis who were referred to the EDIE 2 trial and were assessed as being above the threshold for ARMS (as measured by the CAARMS) and so were categorised as experiencing a FEP. Their mean age was 22.4 (standard deviation = 5.4). The male to female ratio was 15:5. 

Measures
The Comprehensive Assessment for At Risk Mental States (CAARMS)The CAARMS () is a standardised clinical interview, which has been developed to (a) determine if an individual meets criteria for having ARMS and (b) to assess psychopathology thought to indicate imminent development of a psychotic disorder. The CAARMS has good to excellent inter-rater reliability (ICC of overall CAARMS score = .85) and individuals classified as experiencing ARMS using this instrument have been shown to have an elevated risk of psychosis at follow-up (). The CAARMS has seven categories, each of which consists of multiple sub-scales. For the purpose of establishing if someone meets the attenuated symptoms or BLIPS (brief limited intermittent psychosis) ARMS criteria, only the first category, Positive Symptoms, and its four sub-scales are used (and were utilised in the current study). Each CAARMS subscale also includes a distress scale. Patients are asked to rate their distress levels in relation to each experience on a scale of 0-100. 

Demographic information sheet
A demographic information sheet was used to gather information pertaining to participants’ age, gender, years of full-time education and ethnicity. 

The Beck Depression Inventory- for Primary Care (BDI-PC)
The BDI-PC () is a shortened revised version of the Beck Depression Inventory (BDI) (). Each item is rated on a four point scale (0-3). The BDI-PC is scored by summing the ratings for each item, with a range of 0-21. The items focus on a variety of depressive symptoms. The measure has been reported to have high internal consistency (Cronbach’s alpha = 0.88) (). 

Social Interaction Anxiety Scale (SIAS)
The SIAS () is a 20-item, self report assessment which measures levels of anxiety in social interaction situations, for example talking  to others and mixing socially with others.  Levels of agreement to items are given on five-point likert scales (0= not at all, 1= slightly, 2= moderately, 3= very, and 4= extremely). The SIAS has been reported to have good internal consistency (Cronbach’s alpha = 0.88-.93) (). 

Procedure 
Participants from all four groups were interviewed by a research assistant trained in the administration of the CAARMS, and then completed the self-report questionnaires. 

Data analysis
All of the data met assumptions of normality except for the UTC and PA distress subscales. Therefore, parametric statistics were used in all analyses, and for those which did not meet assumptions of normality, bootstrapping with 1000 random samples was utilised. Bootstrapping involves generating confidence intervals through a process of random re-sampling (). 

Results
A one-way analysis of variance (ANOVA) revealed significant differences between the four groups on age (F (3,184) = 3.10, p<.05), which was due to the NC group being significantly older than the ARMS group. The groups differed significantly in terms of gender ratios (x2 (3) = 20.85, p<.001). Specifically, the NC group was majority female while the three clinical groups were majority male.  Therefore, a series of univariate analyses of covariance (ANCOVA) were conducted with participant group as a fixed factor, and with age and gender as covariates. As the analysis was exploratory, Bonferroni’s correction was not applied. See Table 2 for descriptive statistics (CAARMS distress, BDI and SIAS) and ANCOVA results.
Insert Table 2 about here

Severity of CAARMS scores
When analyzing the unusual thought content (UTC) subscale there was a significant effect of group for severity scores (F (3, 182) = 15.36, p < .001). Age was a significant covariate for analyses (F (1,182) =4.77, p=.030) and gender was not (F (1,182) = .001, p=.976). Post hoc analysis (including bootstrapping) revealed that the NC groups significantly lower than the ARMS and FEP group but not the HSC group. Furthermore, the FEP group scored significantly higher than the ARMS group and the HSC group. The ARMS group also scored significantly higher than the HSC group and the NC group.
			Insert table 3 about here

When analyzing the non-bizarre ideas (NBI) subscale a significant effect of group on severity scores was found (F (3, 182) = 31.61, p < .001). Neither age nor gender were significant covariates for analyses (age F (1,182) = .12, p=.731, gender (F (1,182) = .56, p=.457). Post-hoc analyses (including bootstrapping) revealed the NC group scored significantly lower than the FEP group and the ARMS group but not the HSC group. Furthermore, the FEP group scored significantly higher than the ARMS group and the HSC group. The ARMS group also scored significantly higher than the HSC group (see table 4).
			Insert table 4 about here

On the Perceptual abnormalities (PA) subscale, there was a significant effect of group on PA severity scores (F (3, 182) = 17.486, p < .001). Age was a significant covariate for analyses (age F (1,182) =4.61, p=.033) but gender was not (F (1,182) = .10, p=.753).  Post hoc analysis (including bootstrapping) revealed the NC group scored significantly lower than the FEP group and the ARMS group but not the HSC group. Furthermore, the FEP group scored significantly higher than the ARMS group and the HSC group. There were no significant differences between the ARMS group and the HSC group (see table 5).
			Insert table 5 about here

The ANCOVA conducted on the disorganized speech (DS) subscale revealed a significant effect of group on DS severity scores (F (3, 182) = 3.384, p < .05). Neither age nor gender were significant covariates for analyses (age F (1,182) =1.49, p=.224, gender F (1,182) = .15, p=.703).Post-hoc analyses revealed the NC group scored significantly lower than the FEP group, but not the ARMS or the HSC group. Furthermore, no significant differences were found between the FEP group and the ARMS group. The FEP and ARMS group did however score significantly higher than the HSC group. However bootstrapping revealed a significant difference between the NC group and the ARMS group (which was not significant in the original ANCOVA (see table 6).
				Insert table 6 about here

Distress related to CAARMS score 
When analyzing the UTC subscale there was a significant effect of group for distress scores (F (3, 96) = 3.73, p = .014). Neither age nor gender were significant covariates for analyses (age, F (1, 96) = .01, p=.93; gender (F (1, 96) = .11, p=.74). Post hoc analysis (including bootstrapping) revealed that the FEP and ARMS groups scored significantly higher than the NC group but not the HSC group (see Table 7). 
Insert Table 7 about here

	The ANCOVA conducted on the NBI subscale showed a significant effect of group on distress scores (F (3, 153) = 9.24, p < .001). Neither age nor gender were significant covariates for analyses (age, F (1,153) = .162, p=.69;, gender, F (1,153) = 1.95, p=.17). Post hoc analysis (including bootstrapping) revealed that all three clinical groups scored significantly higher than the NC group. Furthermore, the FEP group scored significantly higher than the other three groups (see Table 8). 
Insert Table 8 about here

	On the PA subscale, there was a significant effect of group on PA distress scores (F (3, 120) = 12.05, p < .001). Neither age nor gender were significant covariates for analyses (age, F (1,120) =1.66, p=.20; gender, F (
1,120) = .01, p=.92). Post hoc analysis (including bootstrapping) revealed all 3 clinical groups scored significantly higher than the NC group. Furthermore, the FEP scored significantly higher than the other three groups (see Table 9).
Insert Table 9 about here

The ANCOVA conducted on the DS subscale revealed no overall significant effect of group on DS distress scores (F (3, 106) = 2.01, p = .117). Therefore, no further analyses were conducted.  Neither age nor gender were significant covariates for analyses (age, F (1,106) = .10, p=.75; gender, F (1,106) = .73, p=.40). 
	There was an overall significant effect of group on BDI-PC scores (F (3, 176) = 15.94, p < .001). Neither age nor gender were significant covariates for analyses (age, F (1,176) = 2.97, p=.09; gender (F (1, 176) = 1.13, p=.29). Post hoc analysis revealed the all 3 clinical groups scored significantly higher than the NC group with no significant differences between the clinical groups (see Table 10).
Insert Table 10 about here
	
An ANCOVA revealed an overall significant effect of group on SIAS score (F (3, 167) = 7.12, p < .001). Neither age nor gender were significant covariates for analyses (age, F (1, 167) = 1.67, p=.19; gender, F (1,167) = .04, p=.84). Post hoc analyses revealed that both the FEP and ARMS groups scored significantly higher than the HSC and NC groups (see Table 7).
Finally, one-tailed bivariate (parametric and non-parametric) correlations were conducted to look at the relationships between affect and severity of psychotic symptoms across the sample as a whole. As there were eight correlations, results are presented at both an uncorrected and Bonferroni corrected (α = .0063) significance levels. There were significant relationships at the uncorrected significance level: social anxiety and DS severity (r= .16, p<.05), social anxiety and UTC severity (r= .13, p<.05), and social anxiety and PA severity (r= .13, p<.05) Several correlations remained significant at the Bonferroni corrected value: depression and NBI severity (r = .37, p < .001), depression and UTC severity (r = .21, p = .003), depression and PA severity (r= .19, p = .004), and social anxiety and NBI severity (r = .32, p<.001).

Insert Table 11 about here
Discussion
This study compared four groups of participants on a variety of psychopathology measures. The aim was to examine differences and similarities across the continuum of psychosis and to investigate whether we could find evidence for a continuum incorporating both psychotic and affective states. 
All three clinical groups scored higher than the NC group for distress in relation to experiences measured on the CAARMS (this is independent of frequency/severity of psychotic experiences). Additionally, all three clinical groups scored higher than the NC group for depression, although there were no significant differences between the clinical groups. Only the ARMS group and the FEP group scored higher than the NC group for social anxiety. These results suggest that a psychosis continuum may exist, however this does not suggest that both psychosis and affective symptoms lie on the same continuum, rather it would appear that the presence of such affective states that may affect help-seeking behavior and clinical status.
Within the results for psychosis symptoms, both the scales which pertain to delusions (UTC and NBI severity) had results which clearly suggest a linear pattern: FEP scored significantly higher than the other three groups, ARMS scored higher than both HSC and NC, while HSC and NC did not differ from each other. For PA, the differences were less clear: FEP did score significantly higher than the other three groups, but HSC did not differ from either ARMS or NC (although ARMS scored significantly higher than NC). There was also a different pattern for DS severity: FEP and ARMS did not differ from each other, and these groups both scored significantly higher than the HSC group. Only the FEP group scored significantly higher than the NC group; the ARMS and HSC groups were not significantly different from the NC group. This pattern of results suggests that there is a clear progression in severity of delusional symptoms moving along groups on the psychosis continuum. For perceptual abnormalities, it is obvious that FEP experience significantly more severe hallucinatory experiences than the other groups, but people who are not floridly psychotic are less distinguishable within this symptom category. For disorganized speech, people experiencing first episode psychosis and an ARMS appear to be similar and both of these differed from the HSC group, although the pattern becomes more complicated when the groups are compared to NC. Overall, this suggests that the psychosis continuum changes its appearance when certain symptom categories are considered in isolation; yet the fact that FEP, ARMS, HSC, and NC groups can be easily identified overall suggests that there are clear distinctions along the continuum.
	All of the clinical groups scored significantly higher than the NC group on the BDI-PC. The high level of depression in the ARMS sample is consistent with previous findings, where high levels of depression were predictors of transition to psychosis in a sample of 104 participants with ARMS (). It is possible that if a continuum of psychosis does exist, it is the combination of higher levels of distress (and thus help-seeking) and depression which may relate to the transition to psychosis. Findings from the correlations also showed significant relationships between depression and severity of psychotic experiences.
Although, not all clinical groups scored higher than the NC group on the SIAS, both the FEP and the ARMS group scored significantly higher than both the HSC group and the NC. This supports previous research which suggest that social anxiety is extremely common in FEP () and ARMS patients ().  These findings are consistent with previous observations that Axis-I anxiety and mood disorders were particularly apparent in vulnerability to psychosis (). Findings from the correlations also showed significant relationships between severity of psychotic symptoms and social anxiety. 
	As well as adding evidence to a continuum view of psychosis and the suggestion that affective responses to psychosis may trigger help-seeking behaviour, our findings could also be viewed as consistent with the idea that with increasing affect, psychotic experiences increase and that this predicts transition to or increase in severity of psychosis. Our findings could support the view that affect dysregulation contributes to the cognitive distortions that characterise psychosis and is an endemic feature of psychosis (, ). Thus, it is possible that affect dysregulation is a causal factor in the development of psychosis  ADDIN EN.CITE (, ), as well as being a trigger for help-seeking. However, as our analysis is cross-sectional, this can only be a tentative suggestion and longitudinal research is required to examine the evolution of such experiences. Other possible relationships between psychotic experiences and affect include that the emotional disturbance is secondary to psychotic experiences (possibly mediated by negative appraisals of these experiences or the response adopted e.g. rumination about the meaning of such experiences) or that the affective disturbance is unrelated to psychotic experiences. 
This study has a number of methodological limitations. It was cross-sectional, and employed a number of self-report measures. Some potential confounders were unmeasured, such as history of mental health problems. The NC group was not entirely epidemiologically representative as it was restricted to self-selecting university students recruited via email. Furthermore, the HSC group may not have been totally representative of a help-seeking control group. Additionally, the sample sizes were small in both the FEP group and the HSC group, and all groups were predominantly of white British origin. 
	Future research should examine reasons for help-seeking in a longitudinal design. It has been argued that it is the appraisal of PLEs that distinguished the general population from the clinical population (). It is, therefore, important to understand the processes that are involved in the development of distress following PLEs. Further research into differences in core-schema and appraisals across the continuum of psychosis would be helpful in understanding differences between clinical and NC groups. 
This study has several clinical implications. The occurrence of PLEs in the NC population can be included in normalizing information provided when working therapeutically with clients who are experiencing ARMS. The view that psychosis can be viewed as a continuum which not only includes psychotic experiences but which also spans affective states fits well with the normalising approach to symptoms and experiences utilised in cognitive therapy. It is possible that dimensional definitions of symptoms and experiences (which include both depressive and anxiety symptoms) are less stigmatizing than categorical definitions which imply that patients with a diagnosis of psychosis are very different from non-patients. 
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Table 1: Descriptive statistics for CAARMS subscales, BDI-PC, and SIAS scores
	NC groupMean (SD)	HSC groupMean (SD)	ARMS groupMean (SD)	FEP groupMean (SD)
UTC Severity	.97 (1.67)	.54 (0.84)	2.14 (1.99)	3.65 (2.30)











Standard errors and significance values for all pairwise comparisons
						
	FEP –ARMS	FEP – HSC 	FEP – NC	ARMS – HSC	ARMS – NC		HSC – NC

UTC severity	0.459 (< .001)*	0.546 (< .001)*	0.562 (< .001)*	0.392 (< .001)*	0.409 (= .011)*	0.521 (= .344)

NBI severity	0.340 (= .002)*	0.404 (< .001)*	0.416 (< .001)*	0.290 (< .001)*	0.303 (< .001)*	0.386 (= .859)

PA severity	0.428 (< .001)*	0.509 (< .001)*	0.524 (< .001)*	0.366 (= .084)	0.381 (= .011)*	0.486 (= .481)

DS severity	0.333 (= .159)	0.395 (= .005)*	0.407 (= .044)*	0.284 (= .022)*	0.296 (= .232)	0.377 (= .423)

UTC distress	9.372 (= .025)*	13.761 (= .213)	13.862 (= .001)*	11.645 (= .724)	11.496 (= .037)*	15.477 (= .069)

NBI distress	7.590 (= .006)*	9.474 (= .004)*	10.047 (< .001)*	7.134 (= .366)	7.704 (< .001)*	9.819 (= .016)*

PA distress	8.377 (= .011)*	11.048 (= .002)*	11.828 (< .001)*	8.915 (= .155)	9.717 (< .001)*	12.314 (= .007)*

BDI-PC	1.206 (= .140)	1.410 (= .253)	1.494 (< .001)*	0.985 (= .863)	1.065 (< .001)*	1.344 (< .001)*

SIAS	4.481 (= .928)	5.261 (= .085)	5.373 (= .003)*	3.737 (= .021)*	3.821 (< .001)*	4.878 (= .140)
 









UTC severity		1.74 – 4.12		0.27 – 1.75		-1.25 – 0.25

NBI severity		2.00 – 3.66		1.22 – 2.40		-0.76 – 0.56

PA severity		2.69 – 4.21		1.67 – 2.96		-0.59 – 1.23

DS severity		0.06 – 1.59		0.30 – 1.67		-0.59 – 1.23

UTC distress		19.38 – 70.55		2.53 – 42.28		-3.72 – 58.75

NBI distress		31.72 – 43.65		13.49 – 45.93		1.95 – 43.65

PA distress		16.07 – 52.44		35.36 – 57.49		48.88 – 85.66

BDI-PC		6.12 – 11.26		5.25 – 8.61		4.64 – 9.37	

SIAS			5.55 – 26.06		8.53 – 22.69		-1.14 – 15.38

* NC is the reference group
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